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214 IOWA ACADEMY OF SCIENCES.
The lower one of the two embryo cells now divides
longitudinally. Just how further divisions of the embryo
occur, it has not been possible yet to determine, because
the sections were cut in an oblique plain.
The oldest embryo sectioned is shown in Fig. 19.
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THE THISTLES OF IOWA, WITH NOTES ON A FEW
OTHER SPECIES.
BY L. H. PAMMEL.
I have for some years been interested in a study of our
thistles. During my study in St. Louis I had occasion to
examine the rich collections of the Gray Herbarium, Har
vard University, as well as that of the Engelmann Herba
rium and the Missouri Botanical Garden, besides a consid
erable collection in the Parry and I. S. C. Herbaria. I
should not attempt the publication of only a partial paper
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Cnicus muticus. /. head; 2. leaf; 3. portion of stem; 4, outer bracts; j. inner bracts; 6.
flower from outer row, pappus barbellate; a, achene; 7, style; <
?, anthers; q, pappus of inner
flowers. (Charlotte M. King.)
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Cnicus arvensis. /, head; 2, leaf: 3, inner bracts; 4, outer bracts; j, flower. 6, flower,
with pistil and stamens; 7, anthers and style; S, pistillate flower with style. (Charlotte M.
King.)
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on thistles, but it may be some time before I shall be able
to get together the manuscript lost in the fire. With this
apology 1 present these notes. I am especially indebted to
Dr. William Trelease and Dr. B. L. Robinson for kindly
allowing me to examine the material in their collections.
Prof. T. H. Macbride and Prof. B. Shimek have also kindly
permitted me to examine the material in the State Uni
versity of Iowa. I am also indebted to Messrs. Reppert,
H. W. Norris, T. J. Fitzpatrick, and Cratty, for the privi
lege of examining <"heir collections. The collections of the
State University and Mr. Reppert are quite full of Iowa
material, and contain a number of interesting forms. 1
am also indebted to Professor Selby and Professor Hitch
cock, for material from their respective states, and Mr.
Miller, who was kind enough to look up some matters for
me with reference to thistles in the vicinity of Davenport.
I have followed Dr. Gray in his interpretation of the
genus, believing that the most logical one.
ECOLOGICAL.
Most of the thistles belong to that class of plants com
monly called mesophytes, living in a climate and growing
in a soil supplied with sufficient moisture to produce good
agricultural crops. Thus it is that these plants are so com
monly found on our prairies and in woods. A few of the
western species are xerophytic, being adapted to a dry
climate and a soil containing comparatively little moisture.
A few are semi-hydrophytic, growing in soil that is quite
moist, too moist for ordinary mesophytes. The Cnicus
muticus is the only representative of this society in Iowa.
The species are usually biennial, like the Cnicus lanceo-
latus, the seed germinating in the spring and producing a
rosette of leaves. The rosette arrangement protects the
plant from cold in the winter and mechanical injuries.
The second season the plant sends up an erect stem that
bears the foliage, and during late summer, flowers. Some,
4
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Fig. 9. Leaves of the thistle ( i'nicus odoratus).
like Cnicus arvensis, are perennial, and propagate by under
ground rhizomes, this being the chief mode of propagation
for the Canada thistles in the west.*
♦Although this species seeds abundantly in the east, seed is seldom produced in the west.
Though many hundreds of plants have been examined by the writer west of Lake Michigan'
In but a few instances have seed been found. A few were once found near Lincoln Park, and
in abundance near Milwaukee, and once in northeastern Iowa. Experiments made as to their
germination proved that the seed found in Milwaukee germinated freely.
t.Luri'wig. Lehrbuch der Biologie der Pflanzen 489.
"Anton Kerner von Marilaun. Pflanzenleben, it.
C. M. Weed. Ten New England Blossoms and Their Insect Visitors. 126.
L. H. Pammel. Flower Ecology. 71.
Herman Muller. Fertilization of Flowers, Eng. Trans , Thompson. 340.
Charles Robertson. Flowers and Insects. Rosaceae and Composite. Trans. Acad. Sci..
St. Louis, 6:475-
Halsted, B. D. : Observation Upon the Common Thistle.
Rep. Dept. of Bot. Ia. Agrl. Coll 1886:29.
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Cmcus discolor. /, head; 2, leaf; 3-4, pappus; 3, of outer row of flowers; 4, inner row of
flowers; j. outer bracts; 0, inner bracts; 6\ flower showing anthers, filaments and stvle. (Char
lotte M. King.)
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Fig. 10. Trictaomes o( thistle leaves and bracts.
/, from bracts of C. muticus; 2, leaves of C. discolor; 3, leaves of C. Ioivensis; 4, bracts
of C canescens; j, leaves of C. lanceolatus.
Protection.—The thistles are admirably protected from
herbivorous animals by their spiny leaves and bracts.
This is true in a marked degree by such species as C. arven-
sis and C. lanceolatus, in a less degree by C. altissimus and
C. muticus.
The involucral bracts are spiny, as in C. lanceolatus,
somewhat spiny in C. altissimus and C. arvensis^ with a
broad glutinous ridge in C. Ioivensis, C. discolor and C.
Hillii. The spiny bracts serve to protect the plant from
herbivorous animals and some crawling insects. This glu
tinous ridge not only prevents crawling insects from going
into the head, but many small flying insects, especially
8
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Fig. ii. Leaf and bracts of Cnicus loivensis
3, outer bracts showing the dorsal glutinous ridge and stout spines; 4, the inner long bracts.
Diptera are held fast. The writer has observed ants and
several different kinds of Diptera on these glands.
Pollination.— Several of the species have been studied
in detail. Below will be found some of the references.f
All of the thistles bear conspicuous heads. The heads
are many flowered and very attractive. Each flower con
sists of a long tubular corolla with a spreading limb. The
tube is very much contracted. The anthers are united
into a tube, the lower portion being usually sagitiate. The
pollen grains of all the species are very spiny, and owing
to this fact they adhere readily to the insect's body. The
filaments are frequently hairy, or in some cases somewhat
pilose. The flowers are strongly proterandrous. In the
first stage a large quantity of pollen is pushed out by the
style through the opening of the anthers. This is accom
plished by the small brush hairs which occur at the joint
on the style. In some few cases, however, these hairs are
very much reduced. These hairs not only help to push
the pollen out, but it prevents it from falling to the bot
tom of the corolla tube. The stamens, especially in C.
Ioweusis and C. altissimus and C. discolar are sensitive.
By placing a brush or a lead pencil on the anthers they
9
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Cnicus Iowensis var. Crattyi. /,head; 2, leaf; 3, outer bracts; 4, inner bracts; j, leaf, 6*
pappus; 7, achene. (Charlotte M. King.)
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will be seen to move from one side and back in an irregu
lar manner. A contraction of the filaments takes place;
and it is this contraction that causes the pollen to be
pushed out. This motion takes place when the insect
seeks the nectar which is secreted by a ring surrounding
Fig. 12. Pollination of thistle,
a, The outer glandular bract; a1, dorsal glutinous ridge flower with the anthers in the process
of lengthening out. b, flowers in the male stage before opening, c, flower fully mature
with the pollen pushed out and the spreading lobes of the corolla. (/, pollen grains.
the base of the tube of the corolla, which is true, also, in
many other Composite.
Halsted* describes the phenomenon of the sensitiveness
of the stamens as follows:
la the thistle these filaments are slender, and are the parts in which
motion is induced when the tip or other portion of the flower is touched.
These filaments are colorless, and consist of cells from two to three times as
long as broad, placed end to end and surrounding a central vascular bundle,
consisting of six to ten very small closely coiled spiral vessels. In a cross-
section, which is nearly triangular, the cells are seen to be thick- walled;
those upon the hypothenuse of the right angle triangle —the inner side of
the filament — being larger and thicker-walled than elsewhere. The exterior
of this filament bears very many hairs, each always consisting of two nearly
parallel cells extending side by side the whole length of the trichome.
Usually one cell is longer than the other, and has the tip enlarged above the
•Bull. Io. Agrl. Coll. Dept. Botany, Nov. 1886:29.
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end of its mate. A common hyaline coating covers both the hair cells.
These cells do not end at the base of the outgrowth, but one passes up the
filaments and the other in the opposite direction, meeting other epidermal
cells that are not modified into hairs. The origin of these outgrowths is
easy to find. All stages of their development may be seen in any young
filament. At first only a slight elevation is observed at the point where two-
Fig. 13, Plumose bristles, portion of pappus, a single thistle.
epidermal cells join ends. A little later these ends push out side by side,
closely appressed, thus making a papilla. Soon after this the lateral portion of each cells equals that which is epidermal. Nearly all the granular
contents of both cells are now in the projecting part and the nucleus isprominent. When fully developed the hairs are 20 to 25 u. broad and 1,000u. long. They are, therefore, the laterally extended tips of adjoining epidermal cells and become triggers, which, when touched by the insect's proboscis, set the filament in motion and cause the drawing down of the tubeof anthers. The style, it has been stated, occupies the space within the
tube and has its exterior covered with short stiff hairs which point upward.A brush of long upturned hairs is situated at the base of that portion ofthe style included within the ring of anthers. The anthers dehisce uponthe inner side and the pollen comes in contact with the "spiny" surface of
13
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Cnicus undulatus var. megacephalus . /. head; 2, outer bracts; 3. inner bracts; 4, pappus
and flower; j, achenium; 6, stamens, showing sagittate anther sand hairs on filaments; 7,
style. (Miss Charlotte M. King.)
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Cnicus canescens, /, head; 2, leaf; fruit with pappus; a, achene; 4, outer bracts; j,
inner bracts; 6, flower; 7, style; 8, anthers and filament. (Charlotte M. King.)
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the style and falls out into the vacant space in the anther tube above the tip
of the style. The upper end of the anther tube opens easily, and any
mechanism that will either raise the style or draw down the anther tube
would cause the pollen to pass out this terminal pore. The latter method is
observed in the thistle. When the conditions are favorable the filaments
contract quickly. It frequently occurs that the five filaments do not act at
the same time, and this causes the noticeable swaying of the flower. With
a needle any particular filament may be touched, and the movements to and
Fig. 14. Leaf Cnicus undulatus var. megacephalus
fro of the flower governed at pleasure, until the stimulus is transmitted to
the other filaments, when the swaying ceases. During this time the anther
tube has descended two or three millimetres and a quantity of pollen is
pushed out of the pore by the protruding style. The filaments soon read
just themselves and succeeding touches of the flowers by insects or other
wise will bring the anther ring down until the brush of hairs has passed
through, when the work of the sensitive structures is accomplished. The
style may now elongate, but its surface is smooth from the base of the brush
or rosette of stiff hairs, down to its insertion. The two unequal halves of
the upper end of the style were not found separated from each other in any
of the hundreds examined. There is a deep suture between the two parts
near the tip and along this the pollen adheres and germinates. Some
observations were made upon the rate of opening of the blossoms in a head.
For this purpose heads nearly ready to bloom were placed in water out of
the reach of insects. In one head some of the outer flowers were only partly
open in the morning. On the evening of the same day one hundred flowers
had their anther tubes drawn back and their pollen in sight. The next
morning a string was placed between the old flowers and a circle of
younger ones that were rising. That evening seventy-four more flowers
were in full bloom. A second string was placed around the last circle of
flowers. On the third morning fifty-five flowers had their corollas raised
above the level of the inner portion of the head. Flowers that are to open
upon any day push up about a half inch above their younger associates, in
the head, on the previous night. The flowering in a head lasts about a
week, the number of blossoms opening daily diminishing from the first day
of general blooming. It often occurs that only a few scattered outside
flowers will bloom the first day. In such cases the next day is the first of
general blooming, when a hundred or more flowers unfold.
The style lengthens and protrudes much beyond the sta
mens. In the proterandrous stage of course the style is
16
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not visible, but when the pollen is shed it is distinctly
visible. The stigma contains the small papilla? along the
sides. The nectar in some of the species rises up to the
throats of the flowers and numerous insects are therefore
attracted to these flowers. In some of the species the pro
boscis of insects need only be one to one and a half milli
meters long to reach the bottom of the throat of the
corolla. Mueller says:
So that the rich store of honeys is accessible not only to bees and Lepi-
doptera, but to wasps, flies and beetles, which seek it diligently.
But if insects do not visit the flower until the stigmatic edges of the
branches of the style have already bent outwards, then self-fertilization is
possible, since in this case the hairs of the style still remain covered with
pollen. If insects do not visit the flower at all, some of the pollen grains,
which hang in little clumps to the hairs, may easily fall of themselves upon
the stigmatic papillae. In fine weather, and in the open air, this can scarcely
ever take place, for Cnicus arvensis is one of the most abundantly visited of
all our native plants. As the following list shows, very few insects resort
to it for the sake of its pollen, but very many for its honey.
In regard to the pollinators, the writer has observed
many different kinds of bees in Iowa. The bumblebees
thrust their proboscis into the long tubular flowers, and
so eager are they to get the nectar, that they are easily
caught.
Mr. Weed says:
Megachile is a frequent visitor, collecting in great quantity the abundant
pollen on her abdominal brushes. The beautiful steel blue or green bees
of the genus Agapostemon are common, and various smaller species often
occur. The two-winged flies of the order Diptera rank next to the Hymen-
optera in frequency of visits, although perhaps the butterflies are equally
numerous.
Lepidoptera are also common. Of the Lepidoptera,
attention may be called to the Colias philodice, as well as
Pieris, Danais archippus and Papilio turnus. And Mr.
Weed notes as follows concerning the pollinators:
The list of visitors to the common Thistle is an extended one. In con-
spicuousness, if not also in frequency of visits, the bumblebees take the
lead among the Hymenoptera. But they are not the large and handsome
bees found on the Arbutus in May; they are much smaller in size and less
attractive in appearance. This difference is explained by a glance at the
life-histories of the bumblebees. The large specimens which appear in
spring are the hibernating females or queens, which have passed the winter
snugly ensconced in last year's nests, or some sheltered situation.
17
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Cnicus lanceolatus. /, head; 3. leaf; j, achene with flower; 4, stamens and style; a,
stamens; 6, style. (Charlotte M. King.)
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Cnicus Hillii. /, head; 2, achene with flower; 3, achene; 4, outer bracts, a, dorsal
glutinous ridge; j and 8, inner bracts; 6, style; 7, stamens. (Charlotte M. Kinjf. )
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Mr. Robertson has given quite a full list of the insects
found on Cnicus discolor, C. altissimus and C. lanceolatus,
at Carlinville, Illinois. According to this writer the fol
lowing insects are found upon Cnicus lanceolatus:
Hymenoptera-^piete: Bombus americanorum F.; B. vir-
ginicus Oliv.; B. pennsylvanicus DeG.; B. separatus Cr.;
Mellissodes desponsa; M. obliqua Say; M. color adensis ; M.
bimaculata Lep.; M. dentiventris; M. aurigenia Cr.; Mega-
chile latimanus Say; M. sexdentata Rob.; Epeolus remigatus
F.
;
Andrenidce: Halictus ligatus Say; H. ipilosus Sm.; Aga-
postemon, viridula F.; A. radiatus Say.
Lepidoptera- Rhopalocera Danais archippus F.; Phyciodes
tharos Dru.; Pier is protodice B.-L.; Colias philodice Gdt.;
Papilio turnus L. and P. glaucus L.; P. asterias F.; P. troilus
L.
;
Pamphila peckius Kby.; P. cemes B.-L.; Eudamus
bathyllus S. and A.; Heterocera Scepsis fulvicollis Hbn.
Biptera-Bombylidce: Exoprosopa fasciata Mcq.; Systoe-
thus vulgaris Lw.; Conopidm: Physocephala tibialis Say.
On Cnicus altissimus he reports the following:
Hymenoptera- Apidw : Bombus americanorum F.; B. penn
sylvanicus DeG; Mellisodes desponsa.
Lepidoptera-Rhopalocera: Argynnis ci/bele F.; Papilio
troilus.
He observed the following visitors upon Cnicus discolor:
Hymenoptera- Apidce: Bombus separatus Cr.; B. scute-
laris Cr.; B. pennsylvanicus DeG.; B. americanorum F.; B.
virginicus Oliv.; Mellissodes desponsa Sm.; M. obliqua Say;
Megachile latimanus Say; Andrenidce: Colletes eulophi Rob.
Lepidoptera-iVi!/»i/>/m^'<fe: Argynnis idalia Dru.
I)i])teTai-Bombylidce Exoprosopa fasciata Mcq.
Dissemination. —Not a few writers have discussed the
question of the dissemination of the thistles. Among the
writers discussing these I may mention Weed "Ten New
England Blossoms," Hamilton Gibson "Sharp Eyes," and
numerous works dealing with the weedy character of
these plants. The fruit of all species has essentially
the same structure. The smooth achenes bear at their
upper end the limb of the calyx called the pappus, which
consists of a large number of plumose bristles. However,
20
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there is a difference with reference to the character of the
bristles. In some species the outer flowers are merely bar-
bellate as in C. muticus and C. discolor. The branches of
the pappus are usually clavate. The pappus is so arranged
that it forms a neat contrivance for the wind to carry the
fruit for a considerable distance from where it was pro
duced. One often can see hundreds of these little downy
affairs floating in the air. For this reason so many of the
plants make their appearance in clearings, as in pastures
and burnt timber. The Cnicus lanceolatus frequently occurs
in such abundance in pastures as to seriously injure the
value of the same for pasture purposes. One sees the
same thing in a forest burned over in the course of a year
or so in this state The Cnicus lanceolatus comes up in
abundance. In the Rocky mountain country the Cnicus
drummondii becomes abundant; in the course of a few
years the open woods become covered with these plants,
and not inappropriately are sometimes called fire weeds.
CNICUS.
Cnicus, L. Gen. 6 Ed. 1764. Tourn Inst. 447. t 255.
Linn. Sp. PI. 1763. 2 Ed.
Willd. Sp. «: 1662.
— Bentham & Hooker Gen. PI. 2: 468, 1236. 1373.
Cirsium, D.C. Fl. Fr. 4: 110. 1805. 3 Ed.
Prodr. 6:634. 1837.
Hoffmann in Engler and Prantl. Die Nat.
Pflanzenfamilien. Theil IV. 5 Abt. 322. 1893.
Carduus, L. Sp. Pl. 820. 1753.
Greene. Proc. Acad. Nat. Sci. !892:
Britton and Brown Illustr. Fl. N. St. 3: 484 in
part. 1898.
Erect branching or simple caulescent or a few acaul-
escent herbs, with alternate sessile, or decurrent, decum
bent sinuate dentate or pinnatifid spiny leaves, involucre
ovoid or globose, bracts of two series, the outer armed
with a prickle or without, with a glutinous ridge or none,
the inner long acuminate, frequently with a scarious
appendage. Large many-flowered, solitary or clustered
21
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Cnicus fiumilus . /, head; 2, achene with flower; 3, outer bracts; 4, inner bracts; j,
style; 6, stamens. (Charlotte M. King-.)
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Cnicus lanceolatus. 1. Head. 2. Leaf. 3. Flower with pappus and achenium. 4 Anthers
and style. 5. Inner bracts of the involucre. 6. Outer bracts.
23
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heads, with whitish, purple or reddish, usually perfect,
rarely dioecious flowers; receptacle flat or somewhat con
vex, bristly. Corolla with a long tube deeply regularily or
unequally cleft, stamens with acute anther tips, sagittate
at base, filaments usually pubescent, occasionally hairy;
style branching, short, with appendage united nearly up to
the obtuse tips, with a hairy ring near the tip, bristles of
the pappus connate at the base, usually soft plumose,
occasionally bristles of outer flowers barbellate; the tips
clavate, achenes oblong, obovate compressed, striated, or
obtusely 4-angled, glabrous.
In the recent revision of the order it has been customary
to place Cnicus in with Carduus on the basis of the charac
ters found in the pappus, the pappus of Carduus being
merely barbellate. Cirsium is retained by Hoffmann in
Engler and Prantl. Pflanzenfamilien. In recent studies of
many species the writer has found merely barbellate
bristles of the outer flowers, but the subtending leaf-like
bracts under the involucre is a further distinguishing fea
ture. The inner bracts have more or less bristly append
ages in some of the western species, and in this respect
approaches Cmtaurea, although in this genus the pappus
consists of aristiform bristles, fimbriolate or of narrow
paleae. It seems to me that these genera should be
retained.
Twenty-two species are recorded for oriental Asia by
Maximowicz;* and forty-three species for North America,
north of New Mexico.f
According to Bentham and Hooker something like 200
species are described, chiefly temperate Europe and Asia
and northern Africa and North America, but the number
of species has increased somewhat, since the publication of
the genera plantarum in 1873. The estimated number
now being 250. The total number listed by Heller is
seventy-three, whereas in Patterson's check list there are
forty-three. It will be seen, therefore, that more than
half of the increase in the number of species must be
♦Bull. Acad. Petersb. 19:489. Mel. Biol. •: 301.
t Gray. Syn. Fl. N. Am. 1 : 398.
15
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credited to North America. It is evident that the genus
in North America is western, the greater number of
species belonging to the Rockies and the Pacific coast.
KEY TO IOWA SPECIES.
1. Flowers hermaphrodite, 2.
1. Flowers imperfectly dioecious C. arvensis.
2. Outer involucral bracts prickly pointed, 3.
2. Outer involucral bracts slightly pointed or not at all. . . . C. muticus.
8. Leaves hairy underneath, green above.
a. Involucral bracts all prickly C. lanceolatus
b. Bracts with a dorsal glutinous ridge.
ba. Leaves deeply pinnatitid C. discolor.
bb. Leaves not deeply pinnatitid, rather small heads
C. altissimus.
be. Leaves usually not deeply pinnatitid, large heads
C. lowensis.
8. Leaves tomentose both sides, lobes triangular.
a. leaves deeply pinnatitid, biennial C. undulatus
b. leaves deeply pinnatitid, perennial C. canescens.
4. Leaves green, both sides. Inner bract long, acuminate,
peren nial • C. Hillii.
CNICUS ARVENSIS, Hoffm
Cnicus arvensis, Hoffm. Deutschl. Fl. 1: pt. 2. 130.
1804. 2 Ed.
Pursh. Fl. Am. Sept 2: 506. 1814.
——— A. Gray. Syn. Fl. N. Am. 1 : 398. 1884.
Watson & Coulter. Gray's Man. 296. 1890.
6 Ed.
Cirsium arvense, Scop. Fl. Carn. 2: 126. 1772. 2 Ed.
DeCandolle. Prodr. 6: 643. 1837.
Torrey & Gray. Fl. N. Am. 2: 460. 1848.
Gray Man. 274. 1868. 5 Ed.
Serratula arvensis, L. Sp. Pl. 820. 1753.
Carduus arvensis, Robs. Brit. Fl. 163. 1 777.
Britton & Brown Illust. Fl. N. St. A: 489.
f. 4071. 1898.
Smooth perennial, spreading by creeping root-stocks, one to three
feet high, corymbosely branched at the top; stem smooth; leaves lan
ceolate, sessile, and deeply pinnatifid, lobes and margins of leaf with
spiny teeth; heads small, three-fourths to an inch high, bracts
appressed, the outer with a broad base, inner narrow, all with an
acute tip, never spiny, somewhat arachnoid; flowers purple, dioe-
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cious, in staminate plant flowers exserted with abortive pistils, in
pistillate less so, scarcely exceeding the bracts stamens with abortive
anthers, tubes of the corolla six lines long, anther tips acute, fila
ments minutely pubescent, young achenium pubescent, all of the
bristles of the pappus plumose.
Distribution, Iowa. —Houston County, Minnesota, Minne
sota and Iowa line, L. H. Pammel, No. 581, I. S. C. Bed
ford, A. G. Lucas. Ames, E. R. Hodson. Lawler, P. H.
Rolfs. Near Tama City, C. E. Arnold. Decatur and John
son Counties, T. J. and M. F. L. Fitzpatrick. Johnson
County, Emma G. Linder. Moscow and Muscatine, Ferd.
Reppert. Keokuk, Lee county; Cedar Rapids, Linn County,
and Johnson county, Shimek.
REFERENCES TO OCCURRENCE IN THE STATE.
Arthur, Contr. Pl. Ia. 1: 20; Bessey, Contr. Pl. Ia.
109; Hitchcock, Cat. Anth. and Pterid. Ames. 505; Fink,
Sperm. Fl. Fayette. Ia. 94; Fitzpatrick, Fl. So. Ia. 152;
Man of Fl. Pl. Ia. 95; Nagel and Haupt. Phaen. of Daven
port. 159; Pammel, Weed Pests. Ia. Agrl. Exp. Sta. 13: 73;—
Weeds of Cornfields. 44, 2 /.; Barnes, Reppert, and Mil
ler, Fl. Scott and Muscatine Counties. 234; Halsted, Prel.
List of Ia. Weeds. 42.
CNICUS MUTICUS, Pursh.
Cnicus muticus Pursh. Fl. Am. Sept. 506. 1814.
Ell. Sk. 2: 268. 1824.
Gray. Proc. Am. Acad. 10: 39. 1874.
Gray. Syn. Fl. N. Am. 1: 405. 1884.
Watson & Coulter. Gray's Man. 296. 1890.
6 Ed.
Cnicus glutinosus, Bigel. Fl. Bost. 291. 1824. 2 Ed.
Cirsium muticum, Michx. Fl. Bor. Am. 2: 89. 1803.
DeCandolle. Prodr. 6: 652. 1837.
Torrey and Gray. Fl. N. Am. 2: 458. 1843.
Gray. Man. 1868. 274. 5 Ed.
Cirsium bigelovii, D.C. Prodr. 6: 652. 1837.
Carduus muticus, Pers. Syn. 2: 386. 1807.
Britton & Brown. Illust. Fl. N. St. 3: 489.
f. 4010 1898.
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Tall branching perennial, three to eight feet high, stem striate,
smooth with age, few leaved, branches bearing few medium-sized
heads with purple flowers; leaves deeply pinnatifid, divisions lanceo
late, the principal lobes somewhat spiny, upper surface slightly
roughened, lower decidedly arachnoid, woolly when young, less so
with age; heads one to one-fourth inches high, scales cf the invo
lucre closely appressed, cobwebby, outer with a broad base and a
glutinous line on back, inner long acuminate, appendage with ser
rated margins, flowers purple, tube seven and one-half lines long,
lobes three lines long, anthers with acute tips, appendage pubes
cent, filaments hairy, bristles of pappus of outer flowers barbellate,
inner plumose, achenes one and three-fourths lines long, smooth.
Distribution, Iowa. —Mason City, Forest City, Winne
bago county, Shimek. S. TJ. I.
REFERENCE TO OCCURRENCE IN THE STATE.
Arthur, Contr. Pl. Ia. 1: 20.
CNICUS DISCOLOR, Muhl.
Cnicus discolor. Muhl. Willd. Sp. 3:1670. 1804.
Ell. Sk. 2: 271.
C. altissimus, var. discolor. Gray. Proc. Am.
Acad. 1 : 40. 1884.
Watson & Coulter. Gray's Man. 296. 1890.
6 Ed.
Cirsium discolor, Spreng. Syst. 3: 373. 1826.
DeCandolle. Prodr. 6: 640. 1837.
Torrey & Gray. Fl. N. Am. 2: 457. 1843.
Gray. Man. 273 1868. 5 Ed.
Carduus discolor, Nutt. Gen. 2: 130. 1818.
Britton & Brown. Illustr. Fl. N. St. 3: 485.
/. 4060. 1898.
Serratula discolor, Poir. Diet. Enc. 6: 565.
Tall, branching, leafy perennial, five to seven feet high, with
heads larger than C. altissimus, stem striate, slightly hirsute;
leaves radical, twelve to fourteen inches long, deeply pinnatitid,
the divisions frequently divided, prickly toothed, the upper surface
slightly hirsute, the lower woolly, stem leaves deeply pinnatifid,
linear or linear-lanceolate with falcate segments, the larger twice
or thrice cut, tipped with prickly spines, upper surface smoothish,
the lower white, woolly; single heads terminating the branches,
with purple flowers; heids one and one-half inches high; bracts of
the globose involucre somewhat appressed, slightly arachnoid,
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lower bracts ovate with a broad base and a weak prickly recurved
bristle, slight dorsal gland, inner linear lanceolate with a nearly
colorless entire appendage; flowers purple, tube of the corolla
nearly eleven to twelve lines long, lobes of the corolla terminating
in clavate tips, anther tips acuie, filaments pubescent; bristles of
pappus plumose; achenium twenty-two lines long, smooth, upper
part yellow.
The species is certainly fairly constant and may usually
be readily separated from typical C. altissimus and C.
Iowensis. In the character of its head it approaches G.
Iowensis, but the more numerous segments of the smaller
leaves separates it from that species. It is certainly
markedly different from C. altissimus. Frequent along
roadsides and in timber.
Distribution. —Ames, Pammel & Combs. No. 68; Fred
Rolfs. Keokuk, P. H. Rolfs. Johnson County, Oct., 1893,
T. J. & M. F. L. Fitzpatrick. Muscatine, Iowa, Ferd. Rep-
pert. Winnebago County, B. Shimek, S. U. I. Skunk
River Valley, Lee County, Paul Bartsch. Muscatine
County, Reppert, 435.
Mr. Reppert reports a white-flowered form along the
Cedar river.
REFERENCES TO OCCURRENCE IN IOWA.
Arthur, Contr. Fl. Ia. 1: 20; Barnes, Reppert, and Miller,
Fl. Scott and Muscatine Cos. 234. Hitchcock Cat. Anth.
and Pterid. Ames, 505. Pammel Notes on the Fl. West
Ia. 125. Weeds of Cornfields. 39: 42. 2f. Halsted Prel.
List of Iowa Weeds. 42; Fink, Sperm. Fl. Fayette Ia. 94;
Fitzpatrick, Fl. S. Ia. 152; Man. Fl. Pl. Ia. 95.
CNICUS ALTISSIMUS, Willd.
Cnicus altissimus, Willd. Sp. 3: 1671.
Ellis. Sk. 2: 268. 1824.
Gray. Proc. Am. Acad. 10: 42. 1874.
Gray. Syn. Fl. N. Am. 1 : 404. 1884.
Watson & Coulter. Gray's Man. 296. 1890.
6 Ed.
Cirsium altissimum, Spreng. Syst. 3: 373. 1826.
DeCandolle. Prodr. 6: 640. 1837.
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Gray. Man. 68. 5 Ed.
Carduus altissimus, L. S'p. Pl. 824. 1753.
Britton & Brown Illustr. PI. N. St. 3: 485.
f. 4059. 1898.
Tall, widely branched, biennial, five to ten feet high, stems hairy
when young, becoming smoothish or with a few scattered bristles
when old, rather small heads terminating the branchlets; leave*, radi
cal —afoot or more long, ovate or oblong, nearly entire or spinulose,
the upper with a few prominent or spinulose teeth or somewhat pin-
natifid, upper surface slightly rough, and lower woolly; arachnoid
heads one and one-fourth to one aud one-half inches high; bracts of
the involucre arachnoid when young, the outer with a broad base
and a black gland running down the back, tipped with a weak
spreading bristle, inner bracts much longer than the outer, termina
ting in a colorless recurved triangular tip with a serrated margin,
tube of the corolla eight to nine lines long, filaments pubescent,
anther tips acute, anchenium smooth, two and one-fourth lines
long, bristles of pappus all plumose.
This species is at once distinguished from C. Ioivensis and
C. discolor by its much smaller heads, less deeply pinnatifid
leaves, and the smaller number of branches. It is the
tallest of all our thistles, and always grows in forests or
on the border of woods. It extends to the Mississippi and
some of the immediate tributaries. It rarely occurs in the
interior of the state. Common in the eastern states,
extending southwest to Missouri and Arkansas, in the tim
bered regions of the Mississippi Valley.
Distribution. —Clinton, Lyons, No. 66, L. H. Pammel.
Dubuque, Iowa, L. H. Pammel. Jasper County, H. W.
Norris.
The following specimens examined by me are typical:
Iowa— Johnson County, Decatur County, T. J. & M. F. L.
Fitzpatrick. Muscatine County, Ferd. Reppert. Ames,
Hitchcock. Galva, F. R. S. Aby, S. U. I. Iowa City, T. H.
Macbride. Johnson County, B. Shimek.
REFERENCES TO OCCURRENCE IN IOWA.
Arthur, Contr. Fl. Ta. 1: 20. Bessey, Contr. Ia. Fl. 109.
Nagel & Haupt, Phaen. of Davenport 159. Barnes, Rep
pert, and Miller, Fl. Scott and Muscatine Counties 234;
Halsted, Prel. List Ia. Weeds 42; First Blooming of Spring
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PI. 52; Fink, Sperm. FI. Fayette la. 94; Fitzpatrick, Fl.
N. E. Ia. 121- Fl. of S. Ia. 152.— Man. Fl. Pl. Ia. 95.
CNICUS IOWENSIS, Pammel n. sp.
Plants three to four feet high, bearing large heads with purple
flowers; stem striate, hirsute or nearly glabrous, roughened; leaves,
the upper lanceolate with prominent spinose teeth shallowly lobed or
occasionally deeply lobed, the lower lobes prominent, upper sur
face rough with a few spreading hairs, lower surface floccose,
woolly; heads large, one and three-fourths to two inches high; invo
lucre somewhat arachnoid, outer scale ovate with a weak spread
ing bristle, and a prominent glutinous dorsal ridge, the inner long,
linear lanceolate with an erose appendage; flowers purple, corolla
tube eleven lines long, lobes with clavate tips, anther tips acute,
filaments with shaggy hairs, bristles of pappus plumose, achenium
smooth, upper part yellow, striate, two and one-fourth lines long.
Type No. 65 (I. S. C. Distr.) Ledges Boone County. Iowa. Pam
mel. Type specimens in Herbarium I. S. C. Gray Herbarium and
Missouri Botanical Garden. Kossuth Co., 606. Pammel. Ontario
(E. K. Hodson).
Distribution, Iowa. — Ledges, Boone Co., 65, Pammel and
Ball (not C. altissimus). Ames, 694, Pammel. Eagle
Grove, Pammel. Spirit Lake, Little Rock, C. R. Ball.
Ontario, E. R. Hodson. Kossuth Co., 606 I. S. C, Pammel.
Emmet Co., R. I. Cratty. Rock Creek Twp., Jasper Co., H.
W. Norris. Decatur Co., T. J. & M. F. L. Fitzpatrick.
Atlantic, Wagner, S. U. I. Iowa City, Lindner. Granite,
Lyons Co., B. Shimek. Council Bluffs, Dubal and
Cavanagh, S. U. I. Coll. Logan Twp., Calhoun Co., G. B.
Rigg. Armstrong, Emmet Co., B. Shimek.
Kansas.— Manhattan, (Coll.?).
South Dakota. —Opposite Hawarden, Iowa, Pammel.
REFERENCE TO OCCURRENCE IN IOWA.
Hitchcock, Cat. Anth. & Pterid. Ames, 505; under C. altis
simus.
Cnicus Iowensis variety Crattyii. Pammel n. v.
The variety differs from the type in the fact that the leaves are
usually less deeply cut. The heads are smaller, and the stem, as
well as the leaves, more or less canescently tomentose. Named in
honor of R. I. Cratty, who has carefully studied the flora of Iowa
for many years.
36
Proceedings of the Iowa Academy of Science, Vol. 8 [1900], No. 1, Art. 32
https://scholarworks.uni.edu/pias/vol8/iss1/32
232 IOWA ACADEMY OF SCIENCES.
Distribution. —Emmet County. (Herb. S. U. I.) Little
Rock, Spirit Lake, C. R. Ball.
CNICUS UNDULATUS, A. Gray.
Cnicus undulatus, A. Gray. Proc. Am. Acad. 10: 42.
1874.
. A. Gray. Syn. Fl. N. Am. 1 : 403. 1884.
Cirsium undulatum, Spreng. Syst. Veg. 3: 374.
. DeCandolle, Prodr. 6: 651. 1837.
. Torrey & Gray, Fl. N. Am. 2: 456. 1843.
. Gray Man. 273. 1868. 5 Ed.
Carduus undulatus, Nutt. Gen. 2: 130. 1818.
. Greene. Proc. Acad. Nat. Sci. 1892: 359.
. Britton & Brown. Illustr. Fl. N. St. 3: 486./ 4063. 1898.
Low biennial two to four feet high, white woolly, branches bear
ing a single head with purple flowers; stem striate, white woolly,
or somewhat glabrate below; leaves, the lower eight inches to a
foot or more long, undulate, lobed or pinnatibd, with prickly den
tate lobes, upper surface at first arachnoid later smoothish; lower
densely canescent with prominent veins connecting with spinescent
tips, upper sessile, lanceolate or oblong-lanceolate, deeply pinnati-
fid, to spinescently lobed; heads one and three-fourths to two inches
high, flowers purple; bracts of the involucre appressed, arachnoid,
outer ovate to lanceolate with a rather weak prickle and a thick glu
tinous ridge on back, inner bracts long, lanceolate acuminate, straw
colored and serrate, flowers purple, corolla tube ten lines long, the
corolla lobes four lines long, tips clavate, anther tips strongly
acute, filaments pubescent; achenium smooth, pappus of outer
flowers merely barbellate, the inner plumose.
This is an extremely variable species. Its distribution is
said to be from Lake Huron, calcareous islands to the
Northwest territory and to British Columbia and Oregon.
The species is certainly not common east of the Missouri.
In company with Mr. Cratty the writer found what
undoubtedly should be referred to his species in Kossuth
County. No. 607 (I. S
.
C).
This is not typical for the species, but in its habit of
growth and character of leaves more nearly approaches
this than C. canescens. It is certainly not C. altissimus
var filipendulus.
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This species is common in Nebraska and Colorado, but
in western Nebraska, Kansas and Colorado the species has
a tendency to vary into the var. megacephalus.
Distribution.—Kossuth County, Pammel, 607 I. S. C.
Also reported from Muscatine County.
REFERENCE TO OCCURRENCE IN IOWA.
Barnes, Miller, and Reppert, Fl. Scott and Muscatine
Counties. 234.
CNICUS UNDULATUS.VAR. MEGACEPHALUS, A. Gray.
C. undulatus var. meqacephalas. A. Gray. Proc. Am.
Acad. 10: 42. 1874.
. Syn. Fl. N. Am. 1 : 403. 1884.
Carduus undulatus megacephalus. (A. Gray.) Porter
Mem. Tor. Bot. Club 5: 345. 1894.
Britton & Brown, Illustr. Fl. N. St. 3: 486.
1898.
Branches bearing single large heads with purple flowers two
to two and one-half inches high, involucre more or less strongly
appressed, scales with a prominent glutinous ridge, achenium four
lines long, striate.
Distribution, Iowa. —Boone, introduced, G. W. Garver.
CNICUS CANESCENS, Pammel n. c.
Cnicus undulatus var. canescens. Gray. Proc. Am. Acad.
10:42. 1874.
-—— . Gray. Syn. Fl. N. Am. 1 : 403. 1884.
Cirsium canescens. Nutt. Trans. Am. Phil. Soc. 7: 420.
. Torrey & Gray. Fl. N. Am. 461. 1843.
Branching perennial two to four feet high, woolly throughout,
branches bearing single medium-sized heads, stem angled, white
woolly; leaves, radical eight inches to a foot long, the divisions
usually two-lobed, prominently ribbed, ending in t tout spines; stem
leaves, except the lower, one to four inches long, pinnatifid, the
upper sessile, slightly undulate with numerous sharp bristles, the
upper surface slightly roughened, and a slight cottony down, the
lower white woolly; heads one one-half to two inches high, bracts
of the involucre somewhat arachnoid, lower scales with a broad
base, glutinous ridge, and ending in a minutely serrated spine,
inner scales long attenuated, tips straw-colored; flowers purple.
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corolla tube ten one-half lines long, anther with very acute tips,
achenium one and one-half lines long, pappus plumose.
A specimen in the Engelmann Herbarium as well as
several in the Gray Herbarium, are ticketed Cirsium canes-
cens.
In the Gray Herbarium is a specimen ticketed Cirsium
undulatum B, Torrey and Gray. Flora of North America,
(2: 456), collected by Mr. Charles A. Geyer, in August,
1839, and labeled "Fertile prairies, near Devil's Lake, the
only specimen found; please return it to Mr. Nicollet after
examination." There is a note by Dr. Gray: "Not
improbably our C. undulatum var. B."
Dr. Gray, in his revision of the genus Cnicus for the
Synoptical Flora of North America (' : 403) says:
Var. canescens, Gray, is merely a form with smaller heads, sometimes
not over an inch high, leaves varying from ciliately-spinulose dentate
to deeply pinnatitid. Cirsium canescens and C. brevifolium, Nutt. Trans.
Am. Phil. Soc. 7: 421— Minnesota to Mexico and S. Utah.
Another specimen is ticketed "Cirsium hookerianum sas-
katchawan, collected by Bourgeau, in 1858, in Palliser, Brit.
N. A. Exp." Another specimen of the Rocky Mountains,
by Burt, in 1849; this was referred by Dr. Gray to C. undit-
lotus in the Syn. Fl. N. A. (1 : 403). One specimen each in
the Gray and Engelmann Herbarium, is ticked " C. canes-
cans, Nutt. Collected by Dr. Hayden on the Upper
Platte." This in the Gray Herbarium is placed under the
variety canescens by Dr. Gray. Rydberg correctly consid
ered it as distinct, and referred his form to Carduus plnt-
tensis spinosior; this specimen is clearly a form of Ryd-
berg's C. plattensis.
The Fendler specimen, No. 73, collected near Fort
Kearney, also belongs here. This species seems to be
quite common in the Sand Hill region of Nebraska. This
species and the Cnicus Nelsoni are closely allied to Cnicus
Pitcheri.
In the Gray Herbarium is a specimen marked " Cnicus
altissimus, Willd. var. filipendulus, Gray. Sandbars of Mis
souri river. Sioux City, Iowa, Hitchcock," Dr. Sereno
Watson having referred our Iowa material to the variety
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C. Jilipendulus, Prof. A. S. Hitchcock has a note in Botan-
nical Gazette referring to the distribution of this species,
supposing it to be southern.
The C. Jilipendulus (Cirsium filipendulum, Engelmann),
I believe is a good species. It is marked by its tuberous
roots and deeply pinnatifid and spiny leaves. This species
more nearly approaches C. discolor. It is not canescently
tomentose as C. canescens.
Distribution. —I would refer the following to C. canes
cens, No. 67, Sioux City, Pammel; northwest Iowa, Sept.,
'95, Pammel; Sioux City, Hitchcock; Sioux City, Pammel;
Armstrong, Emmet County, Cratty; Montana, John Craig.
The writer has seen this abundantly in the vicinity of
Sheridan, Wyoming.
It is the only one of our native species that occurs in
patches. It is undoubtedly perennial; specimens in our
herbarium from Montana by Professor Craig, show it to
come from a deep seated root; and likewise, in the Gray
herbarium. The writer has received the species quite fre
quently during the past four years from northwest Iowa,
in which this opinion was expressed by those sending it.
REFERENCES TO OCCURRENCE IN IOWA.
Hitchcock, Notes on the Fl. of la. Bot. Gazette. 14: 129.
Pammel as C. undulatus and C. altissimus var. Jilipendulus
in Notes on the Fl. of West Iowa. 124.
CNICUS NELSONI n. sp., Pammel.
A branching biennial, plants from two to three feet high, some
what hairy, bearing numerous ochroleucus heads, which terminate
the branches. Stem, prominently striated, white woolly at first,
becoming smoothish with age. Leaves radical, five to six inches
long, deeply pinnatifid, the prominent lobes with yellow spines,
lower surface densely tomentose, upper woolly, becoming glabrate
with age. The stem leaves sessile and decurrent, the upper two
to six inches long, with prominent spiny lobes. The spine is yel
lowish. Leaves more or less canescently tomentose, upper surface
arachnoid, woolly, becoming smoothish with age. Heads, one to
one and a fourth inches high, rarely one and a half. Involucre
somewhat turbinate. The bracts with a prominent glutinous ridge
tipped with a yellow spine, outer bracts ovate-lanceolate, inner
Jong acuminate and straw colored, tips minutely serrated. Flowers
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ochroleucus, tubes of the corolla eight and one-fourth to one-half
lines long, lobes three and a half lines long, strongly clavate,
anther tips acute, bases sagittate, filaments hairy. Achenium light
brown throughout, with dark longitudinal striae. Pappus of outer
flowers merely barbellate, inner plumose with strongly clavate tips.
Type No. 8093, Laramie. Wyoming. Nelson. Laramie,.
Wyoming, No. 871, from similar locality, should also be
referred to it, although the latter number approaches C.
plattensia-spinosior, except with reference to the size of
heads, which in C. plattensis-spinosior are somewhat larger.
Professor Nelson's 8093 is taller and much less canescently
tomentose with age. The species is named in honor of
Prof. Aven Nelson, who has done so much for the botany
of Wyoming.
Cnicus Hillii, Canby.
Cnicus Hillii, Canby Gard. and Forest. 4: 101. 1891.
C. odoratus, Muhl. C. odoratus, Muhl. Cat. 1 Ed.,
Hitchcock Cat. Anth. & Pter. of Ames. 505.
Cardaus Hillii, Canby. Porter. Bull. Torr. Bot. Club
5: 344. 1894.
. Britton & Brown Illustr. Fl. N. St. 3: 488.
/' 4068. ms.
Low, sparingly branched perennial; root fusiform, tuberous, eight
to twelve inches long; one to two feet high, with purple flowers;
stem woolly, the branches bearing single heads; radical leaves.
Fig. 15. Cnicus Hillii
variable, long; stem leaves, lower spatulate, oblong, with spinulose
margins to the point of attachment, upper sessileand clasping, usually
pinnatifid, lobes broad and rounded, acute or obtuse, with spinulose
teeth and stout bristles, leaves slightly hairy on lower surface, upper
smoothisb; heads two one-half inches high, outer bracts of the
involucre ovate lanceolate with a prominent dorsal glutinous ridge,.
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tipped with a soft bristle, inner long acuminate, narrow lanceolate
ending with an erose appendage.
Distribution, Iowa. —Ames, Ball, Combs. Gilbert Sta
tion, G. W. Carver. Ontario, E. R. Hodson. Dubuque, L.
H. Pammel. Muscatine, Ferd. Reppert. Ames, Hitchcock,
S. U. I. Mason City, B. Shimek. Des Moines, Pammel.
North English, W. D. Fitzwater.
The specimens collected by A. S. Hitchcock at Ames
have large heads and large flowers with the scarious erose
bracts and acuminate anther tips. The basal outer bracts
are very large. And in its genaral characters resembles
specimens collected by Mead in Illinois and Westchester,
Darlington and Trelease at Ithaca, N. Y., and by Engel-
mann in the American bottoms opposite St. Louis.
After an examination of a considerable amount of
material I find that there is a great deal of morpho
logical variability in Cnicus Hill ii and C. odoratus. The
Cnicus Hillii seems to be quite variable, which is evidenced
by the careful drawings of Messrs. Barnes, Reppert, and
Miller. But in their figures the inner bracts are simply
long acuminate. All the Muscatine specimens that I have
examined reveal the fact that the inner bracts are not
only long acuminate, but are erose; this seems to be true
of all the specimens of this species which I have exam
ined. It is a good character. A specimen collected by
William Boot in Cambridge, Mass., and preserved in the
Gray Herbarium, is typical of C. odoratus; this has the
appendages long acuminate, but not erose. It is possible,
of course, that the C. odoratus may reach the state of
Iowa, but it is doubtful. It seems to be an Atlantic coast
species.
REFERENCE TO OCCURRENCE IN IOWA.
Arthur, Contr. Fl. Ia. 1: 20. Hitchcock as Cnicus odor
atus, Muhl, Cat. Ant. & Pter., Ames. Barnes, Reppert, and
Miller, Fl. Scott and Muscatine Cos. 234, 281, pi. 1-2.
Halsted, Prel. List Ia. Weeds 42. Fitzpatrick, Man. Fl.
PI. Ia. 95.
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CNICUS LANCEOLATUS, Willd.
Cnicus lanceolatus, Willd. Prodr. Fl. Berol. 259. 1787.
. A. Gray. Syn. Fl. N. Am. 1 : 398. 1884.
. Watson & Coulter. Gray's Man. 295. 6 Ed.
1890.
Cirsium lanceolatum, Scop. Fl. Car. 2: 130. 1770. 2 Ed.
. DeCandolle. Prodr. «: 636. 1837.
. Torrey & Gray. FI. N. Am. 2: 456. 1848.
. Gray. Man. 1868. 5 Ed.
Carduus lanceolatus. Linn. Sp. PI. 821. 1753.
. Britton and Brown. Illustr. Fl. N. S. 8: 485.
/. 4058. 1898.
Branching biennial, three to four feet high, tomentose when
young, becoming dark green and villous or hirsute with age,
branchlets bearing large heads; leaves lanceolate, decurrent on
the stem with prickly wings deeply pinnatifid, the lobes with rigid
prickly points, upper face roughened with short hairs, lower face
with a cottony tomentum; heads one and three-quarters to two
inches high, bracts of the involucre lanceolate, rigid when young,
more flexible with age, long attenuated prickly pointed spreading
tips, arachnoid woolly; flowers hormaphrodite, tube of the corolla
ten lines long, anther tips acute, filaments pubescent, achenes
smooth one and a half lines long, pappus of numerous plumose
bristles.
Distribution, Iowa.—Troublesome weed in pastures and
along roadsides in all parts of the state, most abundant in
clearings. Ames, Emma Sirrine, No. 232; Fred Rolfs.
Glendon, 0. P. Miller. Keokuk, P. H. Rolfs. Des Moines,
L. H. Pammel. Johnson County, Van Buren County,
Decatur County, Appanoose County, T. J. & M. F. L. Fitzpat-
rick. Muscatine Iowa, Ferd. Reppert. Skunk River Valley,
Lee County, Bartsch. Johnson County, B. Shimek. Ames,
P. H. Rolfs. Grand Junction, H. Johnson, Guthrie County,
H. Johnson.
REFERENCES TO OCCURRENCE IN IOWA.
Arthur, Contr. Fl. Ia. 3; 259; Bessey, Contr. Fl. Ia. 109;
Hitchcock, Cat. Anth. Pterid. Ames, 504; Barnes, Reppert,
and Miller, Fl. Scott and Muscatine Cos. 234; Fink, Sperm,
of Fayette, Ia. 94; Nagel & Haupt, Phaen. of Davenport,
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159; Pammel, Weed Pests, Bull. Ia. Agrl. Exp. Sta. 13: 72;
Notes on Some Intr., Pl. 114; Some Obnoxious Weeds,
445, pi 3; Weeds of Cornfields 41, 2 /.; Halsted, Prel. List
Ia. Weeds. 42; Fitzpatrick, Fl. N. E. Ia. 120.
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